Colorectal cancer (CRC) 
Introduction
Colorectal cancer (CRC) is the second leading cause of cancer death in the U.S. among cancers that affect both men and women (1) . In 2012, the most recent year for which data are available, CRC was diagnosed in approximately 135,000 persons, and approximately 51,000 died from the disease (1) . Evidence indicates that screening for CRC reduces its incidence and mortality (2) . The U.S. Preventive Services Task Force recommends screening average risk adults aged 50-75 years for CRC with one of three options 1) a guaiac fecal occult blood test (FOBT) or fecal immunochemical test (FIT) annually, 2) a colonoscopy every 10 years, or 3) a flexible sigmoidoscopy every 5 years with a FOBT or FIT every 3 years (2) .
Despite strong evidence of their effectiveness, CRC screening tests are underused. In 2012, 65% of U.S. adults aged 50-75 years reported being up-to-date with CRC screening (3) . A larger proportion of Hispanics, American Indian/ Alaska Native men, and persons living in nonmetropolitan areas (in comparison to non-Hispanics, white men, and those living in metropolitan areas) reported never being screened. A direct relationship between having been screened and educational attainment and annual household income level was also evident. A substantially smaller proportion of those that reported being uninsured or lacking a usual source of care were up-to-date with CRC screening.
Since 2009, CDC's Colorectal Cancer Control Program (CRCCP) has funded states and tribal organizations to implement evidence-based population-level interventions to increase CRC screening rates in adults aged 50-75 years and to provide limited direct CRC screening services to adults aged 50-64 years who are uninsured or underinsured and below 250% of the federal poverty level. The goal of the CRCCP is to increase CRC screening prevalence to 80% in funded states and tribal areas. Program funds are used primarily to implement evidence-based interventions (EBIs) or strategies recommended in The Guide to Community Preventive Services (Community Guide) to increase use of CRC screening tests (4) . These strategies include the following:
1. client reminders (telephone messages and written reminders advising clients they are due or overdue for screening); 2. high quality small media (videos or printed material such as letters, brochures, and newsletters informing and motivating persons to be screened for cancer); 3. reduction of structural barriers (noneconomic burdens or obstacles making access to screening services difficult); 4. provider reminder and recall systems (systems reminding health care providers that a patient is due or overdue for screening); and 5. provider assessment and feedback (interventions that evaluate provider performance in delivering and offering screening to clients and present providers with information about their performance). CRCCP grantees partner with various entities to implement one or more of these EBIs in clinic, health system, or insurer populations. CRCCP implementation of EBIs has increased over time, with client-oriented EBIs used most frequently (5) . Patient navigation, an approach to assist persons to overcome barriers to screening, also has been used by most CRCCP grantees (6) . Although patient navigation has not been reviewed by the Community Guide as an independent strategy, several studies supporting its efficacy for increasing CRC screening have been published (7) .
This report highlights the implementation of EBIs by two CRCCP grantees: the Alaska Native Tribal Health Consortium (ANTHC) and Washington State's Breast, Cervical, and Colon Health Program (BCCHP). Alaska Native persons have the highest incidence of CRC among all racial/ethnic groups in the United States, and their CRC mortality rate is twice that among whites (1) . The proportion of American Indian/Alaska Native persons who are up-to-date with CRC screening is substantially lower than other racial/ethnic groups (3). Both the incidence of and mortality from CRC in Washington are below the national average; however disparities persist, with blacks having higher CRC incidence and mortality than whites or Hispanics (1). In 2012, 66.8% of adults aged 50-75 years were up-todate with CRC screening in Washington; a lower proportion of Hispanics, American Indian/Alaska Native persons, and persons with lower levels of education or annual household income reported being up-to-date with CRC screening (8).
CDC's Office of Minority Health and Health Equity selected the intervention analysis and discussion that follows to provide an example of a program that might be effective in reducing colorectal cancer-related disparities in the United States. Criteria for selecting this program are described in the Background and Rationale for this supplement (9) .
Methods

Intervention Methods
Alaska Native Tribal Health Consortium ANTHC is a statewide, tribal, nonprofit, health services organization owned and managed by Alaska Native populations. ANTHC provides health services to members of the 229 federally recognized tribes in Alaska and supports the regional tribal health organizations (THOs) comprising the Alaska Tribal Health System. The Alaska Tribal Health System operates as a large system consisting of village-based clinics, regional hospitals, and a large secondary/tertiary care facility. Leveraging multiple resources, the Alaska Tribal Health System provides comprehensive care for approximately 143,000 American Indian/Alaska Native persons.
Since 2009, the ANTHC CRCCP has focused on improving CRC screening rates by partnering with the Alaska Native Medical Center in Anchorage and with five rural/remote regional THOs serving approximately 40,224 Alaska Native persons. To increase CRC screening, ANTHC facilitated implementation of provider reminders at three THOs and patient reminders at all five THOs and the Alaska Native Medical Center.
ANTHC surveyed regional partner THOs to determine whether their electronic health record (EHR) systems had the capacity to generate provider reminders and found three partner regions with this capability. Because some EHRs did not contain information about CRC screening tests performed before implementation of the intervention or were missing information on tests performed elsewhere, dedicated CRC screening patient navigators reviewed medical charts and updated the EHR system with accurate CRC screening information. Patient navigators also were used at all five partnering THOs to implement client reminders as an outreach strategy to Alaska Native community members to encourage them to get screened. Additional methods used by patient navigators to increase CRC screening included one-on-one patient education, small media distribution, and reduction of structural barriers (e.g., assisting with transportation).
Washington
BCCHP has contracts with six regional contractors to administer program services across the state. Public Health Seattle & King County (PHSKC) is the regional contractor for Clallam, Jefferson, King, and Kitsap counties. In 2011, BCCHP funded PHSKC to implement EBIs to increase CRC screening in the counties served. PHSKC partnered with HealthPoint (http://www.healthpointchc.org), a network of nonprofit community health centers in the Seattle metro area serving historically underserved populations such as the uninsured and racial/ethnic minority populations, to provide funding for staff time and upgrades to the clinics' EHR to support EBI implementation. The primary goal of the partnership was to increase the proportion of the HealthPoint clinic population aged 50-75 years who were up-to-date with CRC screening.
Patient care coordinators (PCCs) (who functioned as patient navigators) were identified in each clinic to coordinate staff training on CRC screening and to integrate client and provider reminder systems. Using clinic-based EHRs, PCCs identified active panels of patients who were eligible for CRC screening for each provider. PCCs attempted to reach eligible patients by telephone to remind them that they were due or overdue for screening and to schedule an appointment in the clinic. If the patients could not be reached after two attempts, a reminder letter was sent to the patients notifying them that they were due for screening.
To implement provider reminders, medical assistants used the EHR to produce a daily report of patients coming to the clinic who were due for screening; they also ensured that each patient received a FIT kit with a preaddressed, stamped envelope for returning samples to the processing laboratory. HealthPoint waived the lab processing costs for all patients as part of the intervention. To increase FIT kit return rates, PCCs used the EHR to identify patients who had not returned their FIT kits within 2 weeks. Medical assistants then made two attempts to reach these patients by telephone, after which a reminder letter was sent. PCCs also tracked patients with positive FITs (i.e., positive for occult blood in stool) who were referred for colonoscopy to ensure complete follow-up.
Data Collection and Analysis Alaska Native Tribal Health Consortium
The 1995 Government Performance and Results Act (GPRA) is a law requiring all federal agencies to report performance data annually to the Office of Management and Budget (10) . To meet this requirement, the Indian Health Service (IHS) provides data on 22 clinical performance measures with specified benchmarks, including one on CRC screening rates that was added in 2006. This measure represents an important source of national CRC screening prevalence data among American Indian/Alaska Native populations. The CRC screening definition used for the GPRA measure is based on diagnostic and procedure codes obtained from medical records. The numerator includes patients who have had any CRC screening, defined as any of the following: 1) an FOBT or FIT during the annual report period, 2) a flexible sigmoidoscopy or double contrast barium enema in the past 5 years, or 3) a colonoscopy in the past 10 years. Use of double contrast barium enema as a screening test was included in the screening measure until 2013, when it was removed to align the measure with changes in the U.S. Preventive Services Task Force recommendations. Until 2013, the denominator included all living IHS patients aged 51-80 years without a documented history of CRC or total colectomy with two or more visits to an IHS health facility within the previous 3 years and residing in the service area during the reporting period. Participation in GPRA reporting by Alaska regional THOs is voluntary and varies by THO.
The 2005-2012 annual, Alaskan, statewide GPRA rates representing data from 9-13 regional THOs and the available annual region-specific GPRA rates from regional THOs participating in the intervention were used to evaluate differences in screening rates before and during program participation (2009) (2010) (2011) (2012) . Region A did not report GPRA data for 2009. Statewide rates from the 2012 Alaska Behavioral Risk Factor Surveillance System also were used to assess CRC screening rates in the American Indian/Alaska Native population and the general population in Alaska. Data from the 2010 Behavioral Risk Factor Surveillance System cannot be used for comparison because of changes in the survey methods (11) .
Washington
Demographic data for 2011, the year the intervention was initiated, were obtained from the Health Resources and Services Administration Uniform Data System, and include patients who had at least one clinical visit within the calendar year for the variables presented (12) . Data from the clinics' EHR were used to generate descriptive statistics of clinic-level CRC screening rates. CRC screening rates were calculated as the proportion of adults aged 50-75 years without a documented history of total colectomy who had at least one visit to the clinic in the previous 18 months and had documentation of appropriate screening for CRC. Appropriate CRC screening was defined as documented colonoscopy within 10 years, flexible sigmoidoscopy within 5 years, or FOBT or FIT within a year of the reporting period end date.
Results
Alaska Native Tribal Health Consortium
In 2009, before initiation of the program, the proportion of all adults aged 51-80 years included in the statewide GPRA rate who were up-to-date with CRC screening was 50.9% ( Figure 1) . By 2012, this proportion had increased to 58.4%, with an average annual increase of 3.8% per year. Regional proportions for reporting THOs varied with Region A having the lowest proportion of eligible adults screened in 2010 (24.4%) and Region D having the highest proportion in 2009 (64.2%). All reporting regions showed increases. Region A had the largest increase in the proportion of adults who were up-to-date with CRC screening, increasing from 24.4% in 2010 to 67.6% in 2012, whereas Region D had the smallest absolute increase (64.2% to 66.8%).
Data from the Alaska 2012 Behavioral Risk Factor Surveillance System demonstrated that the proportion of Alaska Native adults aged 50-80 years who were up-to-date with CRC screening was 59.8%. The proportion of all Alaskan adults aged 50-80 years who were up-to-date with CRC screening was 58%.
Washington
In 2011, HealthPoint clinics served 65,582 patients, 59.7% of whom were aged 18-64 years (Table) . A substantial proportion of patients represented racial/ethnic minority populations; most had annual household incomes ≤200% of the federal poverty level (97.4%). Most of the clinic population was either uninsured (41.8%) or insured by Medicaid or the Children's Health Insurance Program (44.8%).
Among the seven participating clinics in 2011, the baseline proportion of adults aged 50-75 years who were up-to-date with CRC screening was 24% (Figure 2 ). By 2014, this proportion had increased to 48%. The proportion of adults that were up-to-date with screening in 2011 varied by clinic and ranged from 17% in clinic E to 32% in clinic G. All clinics showed increases. Clinic D had the largest absolute increase in the proportion of adults who were up-to-date with CRC screening, increasing from 24% in 2011 to 53% in 2014, and clinic E had the smallest absolute increase (17% to 32%).
Discussion
This report describes evidence-based activities implemented by health care organizations to increase CRC screening in historically underserved populations. In Alaska, use of client and provider reminders and patient navigators contributed to increases in the proportion of Alaska Native adults aged 50-80 years who were up-to-date with CRC screening from 50.9% in 2009 to 58.4% in 2012. In Washington, the use of dedicated staff to implement clinic systems to support CRC screening and the use of client reminders helped to increase the proportion of adults aged 50-75 years who were up-to-date with CRC screening from 24% in 2011 to 48% in 2014 in the participating clinics. By comparison, national data from the National Health Interview Survey indicate that 59.2% of adults of any race/ethnicity aged 50-75 years were up-to-date with CRC screening in 2010, and 58.2% were up-to-date in 2013 (13) .
CDC encourages CRCCP grantees to implement one or more EBIs recommended by the Community Guide in health systems and other settings to increase CRC screening in the population. A systematic review of these interventions found their use resulted in median increases of 11%-15% in completed CRC screenings (14) . On average, CRCCP grantees have implemented three EBIs, with client-oriented interventions (i.e., client reminders and small media), which grantees report as easier to implement, being the most commonly used (15) . CRCCP grantees were found to be more likely to implement EBIs than state health departments without CDC funding, suggesting that with sufficient programmatic support, these interventions can be widely adopted in various settings and, if implemented, can increase CRC screening (16) .
In both the Alaska and Washington programs, instituting provider reminder systems, client reminder systems, or both was facilitated by the use of EHR systems. Although efficient, embedding reminder systems in the EHR might require up-front costs and staff with the necessary skills. EHRs might contain inaccurate, missing, or outdated CRC screening information, or the information might be stored in data fields that cannot be queried systematically, resulting in the generation of inaccurate or misleading provider reminders. However, once properly established, these systems should be sustainable over time.
EHR data also can be mined to implement provider assessment and feedback reports, another EBI appropriate for use in clinical settings. Assessment reports such as those displaying quality clinical measures, including CRC screening, could be produced to assess provider performance over time. These types of reports increase CRC screening rates and allow clinics and health systems to better monitor the health of their overall patient population (14) . IHS clinics, clinics funded by Health Resources and Services Administration, and health maintenance organizations (HMOs) all have reporting requirements that include CRC screening rates. EBIs such as those used by Alaska and Washington, whether in individual clinics, health care systems, or insured populations, can help to meet established benchmarks.
Patient navigation is increasingly used as an intervention to address disparities in use of cancer screening tests and to increase screening rates for several cancers, including CRC (17, 18) . Although shown effective in improving CRC screening adherence (6), patient navigation can be costly given the intensive, individualized approach. Few cost studies have been published; however, some have demonstrated cost savings for endoscopy centers because navigators can increase screening volume and reduce patient no-shows and cancellations (18) (19) (20) . Alaska and Washington implemented more than one EBI in their implementation sites. Rather than relying on a single strategy, using multicomponent interventions in a single clinical site or facility can support more organized screening programs and result in greater increases in screening rates. Most CRC screening in the United States is opportunistic (i.e., persons are often offered screening tests during a clinical visit conducted for other reasons). This method relies on the provider to remember to offer screening when patients appear in the office. Organized screening systems have an explicit policy for screening, a defined target population, a team responsible for implementation of the screening program, and a quality assurance structure (21) . Implementing multiple interventions such as client and provider reminders and patient navigation often requires institutionalization of many of the aspects of an organized screening system. Consistent with findings described in this paper, these coordinated efforts can contribute to an increase in CRC screening rates above that seen with usual opportunistic care. Use of multiple interventions might require more time and effort at the outset to establish routines and collect and monitor data on screening rates and follow-up; however, once these routines are established and institutionalized, less staff time and resources might be needed to maintain these efforts. Maintenance of CRC screening as a priority in the clinical setting is necessary, although it might be difficult to sustain given competing priorities (e.g., multiple chronic diseases and lack of time or desire to address nonurgent health issues) for the target patients and their providers. At ANTHC, initiating use of provider reminders in the EHR was initially hampered by competing clinical priorities, which was resolved by requiring use of provider reminders as a condition of funding. In the absence of specific grant funding to support implementation of multicomponent interventions, alternative incentives are needed to prioritize support of these efforts, such as required reporting of CRC screening rates to insurers as a quality measure. By adhering to the principles of population management and data usage, health care professionals can apply these processes to prevent other health conditions or to manage chronic disease. Organized screening systems might increase the likelihood of the uptake and maintenance of the interventions in the absence of specific funding.
Limitations
The findings in this report are subject to at least two limitations. First, CRC screening rates were not compared with a nonintervention group. The primary purpose of these interventions was to increase CRC screening in the targeted populations as measured by CRC screening rates before and after the intervention, rather than through comparison to a nonintervention group. Because the interventions implemented already have a strong evidence base demonstrating their efficacy, interventions were not evaluated with the intention of proving the effectiveness of the intervention itself. Assurance that the observed changes in CRC screening rates were due solely to the intervention alone cannot be provided. Second, systematic intermediate outcome data (e.g., the number of patients who scheduled or completed a CRC screening test after receiving a reminder, the percentage of FIT kits distributed that were returned, or the proportion of patients who received patient navigation services and completed screening) were not collected.
Conclusion
Although CRC screening rates in the United States have increased steadily over the past decade this increase has not occurred equally across all populations. Increasing the use of the types of EBIs described in this report in health care clinics and systems that serve populations with lower CRC screening rates could substantially increase CRC screening rates. State health departments, tribal organizations, and other public health entities can play a key role in these efforts by partnering with health care providers to support the use of EBIs in clinical settings.
